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^^-! :ty'^3^A^tlfzm^MLmMmzJ:^)mm.^rl. fluta^ 
mi^mm(7-)^mmncrMmmm±izii. ^i^mmt. 
mii^mmLi¥Rx/m^m}ii^(D^^ t ^tii^zn^-rh 

{zi.^ r^^-=.y'f'S:fix\^h^t^mmb^hm^^ 
^i1\\M.-^y^ . 

[11^113] mtt^mkwmfm\^tmm±. mit 20 
^m^y-^m (Si) ^wmm<nwm ( p ) j&^s x 

1 0-* Q c mtJlTtC^:^ i d tCitmii itf:'-^ :t 

[H«iB4 ] HfrlE#*SS^--^ g| ( s i ) 

iS, K-Xil X 1 013—1 X 1 Oi6/cm2tOiElllT- 

V ^-rti*^ 1 iIiemoiises^^IM-fe y^ . 

5 ] mmmx\±m.m<^^-^y\^i,i. n% 

yftAt^j; huIE#ISb1.^-<« (Si) 

[ It iRJi 6 ] mi^m 1 ^> f **Ji 5 CO V ^-rti*^ i iiis 
^ffifflL. mmmmmt:mm-ri>J:oizm.m$tix^^i> 

[000 1] 

->rt[^mmmmmmm^zm'o . w^z^mmmc^mj.^^ 
Aco$\mt,ztm^xm^^mfA'^ y-^t. z crym^^m. 

[0002] 

lS«ltiijT- § .t V ^ 3 ^0/^*6, g mm^j: 

}ic7)[Hmmmc7Mi'mmm\mMmmmmizi5\^x . m. 
A^^m.m-ty^t Lxim^^^fK<mm^ii.x\-^:h . 
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^m^^^mimmm. ^^mijii^'^m^mimiz 
mm-t^i^cT^x'h^. ^(^:fj^iim^h^. im.m:h 
(DtLxii. mm.mz2:'om^mhtii>m^mLi^bm 

m^Lx^%m^^nm^^i^(^'¥. ^i^tz. mmx- 

{±. ^i^mRiz-?-! :^n-?i^-y^^iz^K)m^mkm 

z<DVMmwmi.z. mmmft. m^mm^^A. 
iB±sfflij t ym^m\\M,mmcr)'<^m.mzm-i^^m% 

8 0 6 5 1 ^^Mm.f,zm^^fixu^i: 0 tc. ^mm 

(ir^^)i-'jay) i^^m.m^fixv^:h. ttz. -t-u^u^ 

y^z K-t° y ^-^Jfif ^ t J; o T . HfrS^jSK^^: S 
[ 0 0 0 4 ] »i^^MvI*ltlii5'f-04^»#:S«t 

LT . mmm 55-8245 8^i.^igtiB«§ 
fi^^df.z^ '^mw&mzt' 1; ^ y a y j; 0 ftjaK* 
^ (!^ti MQi.:iLh) m/^(mmzn&^^^hv° 

XTf^^)y'jaym^B^L. T\-^')i^')aym^z^)y, ^n" 

m^W.^^zmibXVKWm^'f^'hiXX^'-^h . Z Ota!*S 

iieiti!iJi^m6i««itcfii;t^-r«. ^ K Cfci^co i> (7)Xh ^ « 

[0005] 

mfc^-i^mizm^xii. ^»mif¥ (^mfA$mm 
^) t Lx^mm^ \^~t'y:^'Lfz^vyuaymmi 
mm Lfzm^. ^m^tm^Mmmtimmm^h ztiz 
X D 9m&tAi^c7)mAimzmmmtt^^ t ^ ^ t<7^mi^ 

mcomm. i&^^h. immm:hx\ mmi^zi^mm 
*^^< . Lii-h±mLfzmi}im<^mm^^\:i:+^izm\ 

[0006] 

[0007] ^^j:h-tb. ^i^mm.i,zmMmm&^ 



(3) 
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^m^^A mmm ( .i^- u u ^ >- > ^zmm>^h lx u y 
XRv^mmtf^-f ^ym^^tifcm^mi>^i. ^t^^^t 
[0008] ±ieffij3£tfcv^-c, ^mrnm^mm-^ 

rKU^-U^yt. ijy (P) XllTf^uy (b) ^smfS. 
i^ti^. kZ^X\ ^mm}'-y°Lf::^Vi^Vayi±^ 10 
i^Sf^tyy (P) ^^^'ny (B) ^iJfiiitWaiL, -fcT) 

^mmmtmm^tifz, ^roj; y ( p ) ^ri^n 

[ 0 0 0 9 ] ^fc. m^^m,m.mMfm\-co-^mtzi5\^x 

It. m^mifzi. 0 i^z^t'Ui-u ziyi^z^mmmmtmrnt 
^mm-^m^i,z , ^(rimm.mmizmm'^^m.m<r)4 ^ 
yiBA-t^'ZtxmMim>ib:i>mwti^M^tix\^^ 20 

mmthi>cr,xh<o. tti. msLX'i^m^tlh^mwm 

m^M^t^^i^ coxh D , J; 3 t<zm^m% 

m^mm-hi>c^xi>i^j:\K ^Mmwi. iim^^t^ 
•tz h t i D , m^^mMmz^mi¥i^^r<7)^m^, 
mmj^m^iis.±^'±^^iz. mi&'mmmc^Mm^^t 30 

[0 0 101 ifz. yi^Vi^V aymmcomticm {p)i)^ 

8X1 0-*QcmiilTt:i^rl) J;-5t:, KtlJa F— Ti^ i 

x/^^y^ixmrn^^ z t i,zx 'o^m^mi^b Lxmm 
^mKmi5^-(/m,tnM&mm.ti^^x'^:t,. m 

IEjKU i^U ny^M^. 1 0 5 0°cm:(7)?aS. 3 0^ 

iii±(7ymmmrMcoTMm»M,mxMizx d , u y ( p ) 
xjirf-^ny (B) ^mm^v-y°mmLfzm. v-xm 

1 X 1 013 — 1 X 1 Oi6/cm2c7)|iHT-i§3lX{i^* 40 

co^^^tL-^^^-^ ^ymxL. -^cnme o o—i o o o°c 
commm^m-tz b^zx oMt^^saosnsftjimtfev^x 

[00 1 13 tfc, -<^vaAt:l^t. -f^yjiAti^ 

ymm(^mmyfi^iz^mmxi±mmi-mi,z^m^^^ 
mz. n-hs^^:^^-/i-^~^^x.xmm.m'^7d <i b izx 
<o mzMmcoimimmizis\-^x i^mtmc^^^^tiimrL 

[ 0 0 1 2 ] -eLt , Ztlt:>cr)m^^M-<zy^im 50 



§:mm^hZbii^X^h. 
[0013] 

mz7ikLfzmmmt,zm':^immi,zmm^^ . 
[0014] El 1 {i, -^wMcomi^^mfA-^y^rcom 

^^^t-^ffilSI, 1112 {i. aiiOA-A' iKKffi0-C3^ 

[00 1 5] 01. ia2t^^-rj;at, -feV-im^l 
^^i}^^i$imi2i^~^bLxm0.^tix\^ 

[0016] ^mwmm.2^t. KB*»/i><^x>-/^y^jn 

1 ) <^mx\ ^<D-ii<m mxiiiMom) ^zmm.^ 
mmi ai\,zi.^y-{^y7J^m3iimm^tix\^h. z 

ZX\ ^MgP8{d:mS|5*iB&®^£7)fL^: LTffMS^xTV^ 

m%mmm7 a{±, M;tif , nm-tt^-tm ( s i o 

2 ) iis-fb^r^s ( s i 3 N4 ) cD^mmmxff^tix 

[0017] r-f-\r79Agii3{i, m^mscD—m^ii^ 

^mdmmXh'O. SMg|58±t=«. «Mffi^M7a5 

L T . ^tmmmi^ a > m\imMW. 5 a - 5 d mm ^ 
xm}mi¥^A(n±Mm\>zimL.mm,m3c, 5 

[0018] ^tsM-C'tt, ±»M?mK*. TilMiBJfa 
±MffllJ»Sfifil#; 5 a t T»M?mffi#: 5 c 1 5!)^ H^iJ 

iz^m^ti. rmMiM>&im5db±m.m9mmii¥ 
5hbt,mmzmm^tL. i}--:>ztii^<7)mi&.mKmz^ 
'omm^^T 1 2 bay- 1 2 f ^iTLxy'v ^ i^w^w 

BlctTiiO. ¥mcomKVref:fy^m\i^tlX>^'^h. 
[00 19] ^»#:*fl^2t=j3ft^^^^^^AgP3iO 

n^tix\>-^^. 

[0020] ^»tAi^4: b^msMMiSMtmeit. 

m5lZ^'tX dizmtA2 1 a,b&t}L2 1 bfct^J: O^'U 

g&i 6s.t^>^y>'x^'2 o^^LT. mm^mKi^Ab 
. ^&tm4 izm.ti^i}\mmmmm-^ n^^oiz 

LXh^. 

[002 1 ] m»J£6l#:4 . mmSM»im.tA.i^6i6X 

ij^mimtjL^5 a~5 d{±, 

j; D D , ^'i^^B^-i mmm ( u y a y?f m ) 

tcuy (P) Xtidi'ny- (B) ^iftiUKK-TMflLJt 



(4) 

5 

f*. K-X41 X 1013—1x1 OiSz-cm^tOtElST- 

[0022] ^ffi!Jtfr4{i. ^Epg-C^L/S^OSK 

a, 5bS.VTiIfIltGK^S»ffiin;*5c, 5 d 
ti. ^tL-pnr-f^:7 9Agi;3£7)-S*^^>^Sffli^|s4 

muLx^^i,. ±^mcomm.m.mi^ 5 a , 5 b m/rm. 

mc^ymuma^ 5 c . 5 d (± , mwmm. $n.x^^^, 
[00 23] mmmmi a co:^®^^-^-^^ 5 asp 3 

4 , mi^ma^ 5 a 5 d e co 

WMmmm 11 (11 a, iib, iic. iid, 1 

le, llf, 11 g, llh, lli, llj, 11 

k , 1 1 1 ) . ^tL^COt^f-mM^ 1 2 ( 1 2 a , 1 20 

2b, 12c. 12d, 12e, 12f, 12g, 12 

h) *i'?FM$tiTV^^. S^mffigCl 2ii. mm.2co- 

Lx?mmm.A , mnrnkw^ a-s d , ■mMm.m 
^mwehmm^Kx^^h. 

[0024] S-f«ffiSEl 2{±, T/PS--^^ (A 
1 ) , # (Au) ^t'<^af^y\°>/KT-J^Ji!c§ixTl^l-„ 

ii, =S-ffiKf*^ri:-^ffi»t-S7^^i6cO«mifiSM7b;0\ 30 

[0025] ^USSMTii. ^MSP8{4S:firttx.y f-y 

a, 7btcj; oa-:>Tv^-&» \Hmmmcr)m.9M^\,z\i^ 

mm 8 {4. 7 At J; 0 -kmrnzmhttx 
cox\ mm. yii^j:b'-^^^mmzmA~th^bt:m± 

[0026] mz:$:mmmmi,zx ^m%m.mmmmz 4o 
-r^^^xmrn-th. 

[0027] m^Mim4 tii. JPii«|jii>&-«$&-$il. 

{t«< J: 0 tcMfflisii-i. » ^<ni\mmmmmiz-:>\,^ 
xcommmimx/mim.tm<^m^mmz-:>^ ^xit.m 

[0028] s^o?i*fcSMc?)}itLi>^rit]{4. ^mm 
cr)±mmi,zm.if'hivx\,-^i>mimmi^5 a , 5 b 
trmMizim^tix\^^mmmimc , 5 dojas 
( m^m ) ^im^i> ^t^zx*) tm^ixh . 50 
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[0029] -f^xioio. mMm.M^^-^z^ cobalt. ±jl 
mcomSMtm 5a, 5 b i: TSSaoMiSfiiiLft 5 c , 
5d«. ^mMtn.iii4co^mizXhMm^mmt^cr, 
X\ mtimi:^^^blz^j:>0. ?agll{i*t^V\ m 

Tm.mi>mL\^^biz^j:^. ^^<7)mitf^^m9:fj\^ 

a, 5h<r)yjt,i-fm.mcr)mim.mi^5c, sdio^m 
^i9izxh^mm^tfiiz^^^^b^-^t:>. ±mmisMm 

#c5a, 5btTsKMa!l:m*jl#:5c, SdbCOmzWi 

[0030]-:^. SMoiItL3?)^'^EP9 i:S>pro:fr[^ 
( iSSE ^: ^ ^ ) to ^: § t{4. ^JK{4«mtJL* 5 c , 5 
d Oi^cO::^*i«mi5L#: 5a, 5 b J: "9 ffi < ^ D . ffl 
?affitn;#:5 a , 5 b h 5 c . 5 d i:<7)?aSilS:^-r^?^ 

[003 1 ] tagoT. ZcoZbi)^^^. i^^cr,:k.^^l,z 

[00 32] msii. mico-^y-^m^ii. mmu 
mm<^\*immm<Dm.%m^ioiz^L. ^mmmmm 

mmb Lfzm-^cr,-mmmmi:^-tmmmx\ ^icnrn 

^y^m^u±. smi^iAb^vmm^i 5^^a 
fzmx\ mMM^i ocrmm^^zh^mm^i 3cr>^\,zM 
Wi^tih. 9mm^ \ 5 {4, ms^z^-mmm^i e, 

b9>'>^X^2 0, SK2 1 a, 2 1 b^i:-r-ffi£i£§ 
iX. ^#;14^^LT-by^*^lc7)S^«ffig|512 

[0033] ^fc. ^HSfeMtfcftSffifJIWlHll&l 6{±, 

JiiS?i«el*S'JfPt--S.{i;OHcc p us.t^>^ y 2 2 

MSMoiSAsmJi. mm\i.^^9x^^^\^t<zmxi. 

m^zMt\ nm, m^i\^i'ti(DM^xi>^%m.m.tf^sE 
[0034] \^mmm(^mx^Mms.ii. mwAmr 

a. VM.^AXQ. = 6 0 0k s/m. 'ifa&iZX v = 5 0 

[003 5] m4li. -fey-^S^ 1 tS!f#:l 4*teA 
LT^LvtHf. 11^(7) J; -5 tc. -ty^-tf*^ 1 i±. fMt 
#:3&^ ^> ^ 1 4 JX#(t ^ n , r ;P 5 

m&mmi.izm'f-mmmi i bmn^mmiim^\^x 

h I. ^'hgPlllS& 1 5 *i . |3| t < S3f f<s 1 4 ±tcro#ft 'i.tl 
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[00 36] ^y^m^ 1 h^vw^mm: 1 5{±. ^^w& 

>-r> >'^'XTmMW(cffiMLfcfi, Mil 8, BffiSS 
^ 1 2 , 17 i:3'hgE[MijE& 1 5 ^mt^ fzl^. ±m^-^ 

[0037] }^t,z. m5izx*). :^mmmmcommmm 

[ 0 0 3 8 ] 05 (Omm±. -fey^f*-? 1 c^^ffiKft 
4. 5a, 5b, 5c, 5d, 6t. ^tl^t^^misLm 

2om\immxMmMmcohyy>'x9^ 21 

a, 2 1 bJiffifii. 1 6{iSiJffll[MllS. 2 2{i^^yiiifi& 

mm. ^^^^^^m3^aa^^: Srff=3: 3 c p u-cWfiJtsiiT 

[0039] m^mmA t&m&mmiMMMi^en. 
m.m2 la, 21b t^izyv >y=jmm^mm.L. ^co 

1 2 a , 12c c?)«l±*iSlJfflI[lIg§ 1 6 iZ7.tS S tl, 

^m&mm<^i^m (Th) *i'SM?a«t:^je-ri.^M 
iMLm.m&&m^ e o^as ( t a ) j; d . is.i.-'Sffi ( a 20 

Th = Th-Ta = l 5 0°C) 7tfft*< ^T^ i 0 IC^fi 

tn:2 1 a . 2 1 hcoimm.^^ti. mm^mi et,zx o 
[0040] t-^t>^. ^isK*4 coiMimt-mmm^ 

?flJKJ;'9«<5r-l.th^y>'X^2 0^i'3r:7L. dixtc 
[004 1] ±?j^flJSffiffiKf*; 5 a , 5 b ^:T?^flWfl 30 

&tm5c, 5d<7)iSiS.m (mimm Ji, i#i^>«ffi 

mfrt: J; Kim^^tttirV -y i^'UllE&tOS^ 1 2 g , 12 

[0042] S»?IM?!)^'-^rncr)B§t:n; •/ i^m^ 

1 2 g . 1 2 e Xol>Z. IRISffi 

*^^}Ifi:5&^'-fe'n<?)^<7)J^ 1 2 g , 1 2 e OttffiH^ 

[0043] ^ilMOH-ati. ( Q ) 

y y -y i^'[118&<7)S^ 1 2 g , 1 2 e cOttfiHi: cOM^^ 40 

2 2tCV-yTi; LTfaitLT^Jg^ . Sb^ 1 2 g, 

1 2 e cr>mii.mi.x/±A^mm'i^. ( q ) ^^n- 
[0044] ^mmmxn. mmcriy u >y i^'ms&w^ 

zMziKi. ^mLi^4cr>im (Th) im.M 

(Mx.{SATh= 1 5 0°C) •f-|>P^(Ci2^^^#jaK2 1 

a. 2ihcomimi)^MM^itmmmz^h(DX\ zti 50 
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^com.&^mMx-mimzx'^ h . 

[0045] 3|sMTii, Am<r>m^m^ 5a, 5b. 

& . jiiiiyaiJiaffiK#: 5 a t T«imijay?mK#: sctc^ 
#: 5 b h (r)mmm(^m.h ^m\^zm^^h^h ^ t- 

m^L. Zco^oi>z-t^Zb\zi:^.m^l2s, 12 

e t ^ , -St ^DaijmK*:^- ^ ^ 1. 7- u 

[0046] 5rfc. SMe^M (Q ) crM\^{zmL. 
ii»mfiL#:5a, 5bhTbftfJJ}IKfitn;#:5c, 5d 

^'<mM^m'^-thc^^znx.x. ^mm^A\,zmii^ 

mm% ( 0 6 t*j(t-i. 1 2 c tometffi s ) 

[0047] mz, *^JfiMtffi^»5(:SMaSM-fe 

m'^<^mm.Tmmf,z-:>\.^x. me ^mm Lxmm^^ . 

[ 0 04 8 ] EI6 ( a ) tT, i^'Jziy^m^mM2cr, 

±Tmiz^ BMimm^zx ^^m^ty^m ( s i o 2 ) 
;i7a, 2 3&*^jo. 5 ii:^xjymi'Zfm-t^. 
x\ i^uzj y^mi^mR 2 co^mi^zwm ttzmmmm 

7 at LTti, mmc7)z.mity -(mmhc'Mmnxi,-^ 

y^mi^mU2J:'om^:kn<3\mm^Jt^:n^:^^^ 
mitir^m ( S i 3N4 ) S:fflc^Ti>J:<>^i^{i— 

xm'Mmm cn-^'y^-yy^m-otzm^h-th^hiiZ^ 
0 . m.m^iii:x/n^}ibti\,zi.hmm^imx%^&^ 

[0049] ttz. yi^yyJ^^m^LlMcM^^ 

sffi 7 a c^±Jit:ffM-r -g. 7hi.zh nmc^m 
mj^tL. ^mik'rAm ( s i ) ^^wm-m2Ac^±.y 
:H]p\\,znLxnw^j:mmm.h'^^ zuzx^. ^^zmj& 

[ 0 0 5 0 ] ixtc ( b ) t3T. mmmmi aitjg^t 

ffitil#:4 i: MiSffiK* 5 a~ 5 d , 6 <7)g|5«T-fc ^^N^ 

(Si) ^mwmm2A^. mi^^uyayw. 
§ T-c V D mco-:Hmx'mm'h . zzx\ ^^^^-^ m 

(Si) 4^^S#:mM{i.T9X^SrfflV^/iLPCVD^ 
•& v^a^i^-r-^ ^' n b n vftm^ ffl V -ifc E C R - P C V 

?iM«o?^fi!<:?m& 6 0 o'cvxf^zmm-th z 1 1 j: 

^mir-(m (Si) 

[005 1 ] ^^^BM^^m (Si) ^»#:?fJK2 

y>'^'9X (POCl 3) &^^^M^-f« 

(Si) 1 3mmizmmL i o 5 o°c, 30 

iWil±OfiMa^^TVV ffiK* ( P ) >0^8 X 1 0-^ Q c 
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^^itLfz^-^m (Si) ^mimm24mm^ti^. 
[0 0 5 2] ^nx'ii. -y^misi ) ^^mimm24 

Lxm.mtcmfA'>^^)^^j:^. ^tz. z<7}jLmzx^mm 

i; LT U ( P ) ^m^^fzifi. ^-uy ( B ) ^^mz 

m\>-^xmmmY~'rM-i'^'oxiim^\int'Thh, lo 

t.tz. ')yhTr^r3y<7^M-yj'k'mmS.Y~T^i.Xhi: 

[0053] <^I,Z ( c ) t;T. ^■— X*l X 1 Oi3~l 
X 1 0 1 6 / c m2 iOffiHT\ If ^ 2 5 tc^-f J: 3 {zmM 

2 4±t«»)K^: LT-K-fb^^S ( S i O 2 ) 

[0054] :t^aA{i:. i^U :3 yffj|i2 4i0li 20 

is^#:t{i{f-«i:^^ij-r-i. m^z^mmi^zm.'^xmmt 

At;i3(t-S>#ffi*X{i:aSOT±-&JM^?|lfi (Rp) 
ifi^ {a) ^#«LT-<^yaAJ:^^^l^=¥- (E) 

mm(n-i ^ymx<nm^\,zi,t. -f^yjiAx^t- 

(E)Sr40, 70, 120, 200. 300, 

4 0 0 K e V tc>pr Lx^mmmn tjn.t^'oii (rv± 

c?)(i, 0. 09±0. 03, 0. 16±0. 05, 
0. 28 + 0. 07, 0. 46 + 0. 09, 0. 68 + 

0. 11, 0. 88 + 0. 1 3//m^:^§C0-C#^ 6 0 30 
cr>A^y'i^X^^^mt:ih{zX OfSiJiz/mcoMU^ 

[ 0 0 5 5 ] ^'J j^U n>'^M2 4<0Mff:*n //mJil^h 

cD^tfzmMcr>4 ^y'GEXlzav^Xli. lulB<7)aiSco-< 

:^y'&xtnmt<z^i''^Bm^ ( rp ) t&ti^^ ( <? ) 

^^m.LXA^y'^iX:s^^-)V^~ (E) 

[00 56] aslib' it^ffiSO^ ^y?±AM(i F-X» 
h LT 1 X 1 013--1 X 1 Ois/cm2tO|iHT'$lJfflI-r 
-I.. ^y'^^Xcr>JMifimTLfzm\>z\i. -^^y 40 

aAt: J: -5 T ^'•■^ -i^*Sr^ttfc;K U ^ U a ^-jlM 2 4 ^ 

mw.^-^i>Mz6 0 0—1 00 o'ccomMmirmso^m 
m-t. 

[ 0 0 5 7 ] ( d ) t:T, <&*n<7):is b U y ^' 

^ yjL ~y ^ y ymco:tfm iz J; D 2 4 ^ ^ n° ^ - 

-y^' L. ^iaffiSi#;4, i»SffitJi#:5 a-5d, m% 

^mmw^mKm (la^-r) ^j^bs-t^o ^co^^m 

TSLTV-i^lWS^Sffil 2 ( 1 2a--l 2h) ,=S-ig 

1 2 im^t hfzibmimm^ 1 1 50 
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( 1 1 a—l 1 1 ) >?)\T;t-5-'>A. A^fffM^n 
[0058] ( e ) Tii. SMi^«ffi 1 2 lil^'f-cDgPi]^ Srffi 

a^.i>^t«mffii»ii7 b i^(DmMMMm7 at mm 
i,zmo. 5 s n >-£7)j? s izm^-t^ . mz.iyv^y 
^i^mm 2 t,zmMs ^m^^h tzMz. x -y i/f?) 
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